This paper examines the health impact of UK pension reforms that increased women's State Pension age for up to six years since 2010. Exploiting an 11% increase in employment caused by the reforms, we show that rising the State Pension age reduces physical and mental health among women from routine-manual occupations. We show robust evidence that a larger increase in the State Pension age leads to larger negative health effects, resulting in a widening gap in health between women from different occupations. Our results are consistent with a 27% fall in individual incomes for women in routine-manual occupations.
INTRODUCTION
Over the last decade, most OECD countries have introduced reforms to increase the Statutory Retirement Age with the aim of enhancing the financial sustainability of pension systems . The assumption behind these reforms is that increased employment opportunities, longer life expectancy and more years spent in good health will enable older people to work longer and retire later OECD, 2017b) . However, debates on pension reform often overlook potential consequences of postponing the State pension age on the well-being of older people. In several OECD countries, the incomes of older people are lower than those for the general population, including the UK, where older people hold on average 83% of the income in the total population (OECD, 2017b) . Pensions make up about 45% of the income of the older population in the UK; therefore, pension reforms could impact the economic well-being of older people unable to adapt to a change in the State pension age. This is particularly important for older women, who are at higher risk of poverty than men: in the UK, their relative income poverty is 24%, compared to 17% for men (OECD, 2017b) .
In this study, we assess the health impact of a recent pension reform in the UK that gradually increased the State Pension Age (SPA) from age 60 for up to 6 years for women born after March 1950. We implement a reduced-form difference-in-differences approach that exploits the fact that women with otherwise similar characteristics were exposed to vastly different pensionable ages, based on their month and year of birth. The effect of an increase in SPA is ambiguous as several mechanisms may be at play. On the one hand, the 'use-it-or-lose-it' hypothesis poses that, absent the market incentive to invest in health, the rate of health-decline would fasten with retirement, for example, through reduced physical activity or a worsening cognitive status associated with reduced social interactions and engagement (Mazzonna and Peracchi, 2017) . On the other hand, the Grossman model predicts that retirement-induced leisure time and reduced work-related stress may boost investments in health: retirement decreases the opportunity cost of time, incentivizing individuals to invest more time in health (Galama and Kapteyn, 2011) , e.g., by exercising, cooking healthier foods, or attending medical appointments. Retirement may also be a direct input into the health production function, for example, by reducing exposure to hazardous working conditions and job stress (Galama and Kapteyn, 2011 ). An increase in SPA, therefore, may result in reduced time for health investments and longer exposure to stressful working conditions, potentially leading to negative health effects. Likewise, psychological theory predicts that an unanticipated increase in SPA might trigger feelings of frustration and concern about the future, which could result in negative mental health consequences, an effect amplified if information about the reform arrives with short notice (van Solinge and Henkens, 2017) .
Although several studies have evaluated the health impact of changes in labour market behaviour arising from later retirement, findings are sensitive to the choice of country, empirical strategy and health outcome (Mazzonna and Peracchi, 2017) . Avendano and Berkman (2014) and Motegi et al. (2016) provide a comprehensive review of the literature. Studies have reported either a positive effect of retirement on mental (Belloni et al., 2016; Eibich, 2015; Kolodziej and García-Gómez, 2017) or physicalhealth (Bertoni et al., 2017; Coe and Zamarro, 2011; Westerlund et al., 2009 ); a negative effect of retirement on health (Behncke, 2012; Bonsang et al., 2012; Mazzonna and Peracchi, 2017) ; or no significant effect of retirement on health (Coe and Lindeboom, 2008; Coe and Zamarro, 2011) . These studies often exploit cross-country variation in statutory retirement ages, retirement windows offered by employers, or changes to statutory retirement ages. An important finding from this literature is that the impact of an increase in SPA is highly heterogeneous by socioeconomic status (Ardito et al., 2016; Belloni et al., 2016; Bertoni et al., 2017; Coe et al., 2012; Kolodziej and García-Gómez, 2017; Mazzonna and Peracchi, 2017; Westerlund et al., 2009) . Raising SPA is expected to more negatively affect the pension wealth of people from lower socioeconomic status, who face lower life expectancy, more barriers to re-employment, lower health literacy and access to good quality care, and lower pension literacy, which can exacerbate the emotional impact of an increase to SPA (OECD, 2017c) .
Our study attempts to make three important contributions to this literature. First, to our knowledge, this is the first study to examine the health effects of a recent pension reform in the UK that mirrors reforms recently introduced by many OECD countries in aftermath of the 'Great recession' . Our study could therefore shed light on how recent reforms to increase statutory retirement age might influence the health of older people in other OECD countries. Second, rather than focusing on the impact of extended working lives, our study examines the net effect of an increase in State pension age, which could affect health not only through extended careers but also through effects on unemployment, income or changes in social participation, such as shifts in caring practices. Third, we are able to estimate nonlinearities in the effect of increases in SPA by comparing cohorts that will experience vastly different SPA extensions, and for which they received relatively short-notice (Crawford and Tetlow, 2010; MacLeod et al., 2012; Thurley and Keen, 2017) . We therefore hope to capture the full effect of an increase in SPA on the health of older women.
Our analysis is based on a sample of 3,452 women aged 60-64 interviewed between 2009 and 2015 as part of Understanding Society, a nationally representative survey with extensive health measures including the General Health Questionnaire (GHQ) depression score and the SF-12 mental (MCS) and physical score (PCS) assessments. We find strong evidence that an increase in SPA leads to a significant worsening of mental health: UK women no longer eligible to collect their pension at age 60-62 as a result of the reform fare worse mental health and higher depression scores than women able to collect their pensions at the same age. We provide evidence that longer extensions of SPA lead to roughly linear declines in physical and mental health. Crucially, we show that the impact of the reform is highly heterogeneous by socioeconomic status (SES), measured with a hierarchical job-type classification: women working on routine/manual occupations are more negatively affected by an increase in SPA for any health measure we consider than women from professional sectors. The magnitude of these effects is substantial and robust to multiple estimating assumptions. In our preferred specification, women under the State pension age as a result of the reform exhibit up to a 10% increase in GHQ-12 depression scores, a 3% decline in mental health, and a 5% decline in physical health scores as measured by the MCS and PCS scales. Our findings are in line with evidence from the Netherlands (De Grip et al., 2012) and Italy (Ardito et al., 2016) suggesting that a postponement of statutory retirement leads to worse physical or mental health. They are also in line with tentative evidence that an increase in SPA increases health inequalities across SES (Ardito et al., 2016; Mazzonna and Peracchi, 2017; Westerlund et al., 2009) . By contrast, our findings challenge results from studies suggesting that similar policy changes reduce mortality rates (Bloemen et al., 2017) or have no significant health consequences (Hernaes et al., 2013) . This paper is organised as follows: Section 2 summarises the context and nature of the SPA reforms in the UK; section 3 describes the data and empirical strategy; while section 4 discusses the results. Section 5 concludes with a discussion of the implications of our findings for both research and policy.
STATE PENSION AGE POSTPONEMENT IN UK
The postponement of the SPA for UK women was introduced through a series of reforms that started with the Pension Act 1995 and came into force in 2010. This reform affected the age at which women could claim the Basic State Pension, which provides an almost-flat minimum level of retirement income, with eligibility rules based on National Insurance contribution-years. The Basic State Pension is generally low by OECD standards, yet for a significant proportion of older people it represents their main source of income: in 2010, the full annual Basic Pension amounted to £5,077.8 for a single individual and £8,119.8 for a couple; corresponding figures in 2016 were £6,029.4 and £9,643.4 (see OECD (2013) , PPI (2015) and Lain (2016) for further details). The SPA -the minimum age at which the Basic State Pension can be claimed-was 65 years for men and 60 years for women prior to the reform. In essence, the Pension Act 1995 initially introduced a timetable to increase women's SPA from 60 to 65 between 2010 and 2020, corresponding to an effective increase of one month every two months. Concerns about financial sustainability of the pension system led the Government to subsequent reforms that increased both men's and women's SPA to 66 by October 2020 (Pension Act 2011), 67 by April 2028 (Pension Act 2014) and 68 by April 2046 (Pension Act 2007). Such regulatory changes are comprehensively described in Thurley and Keen (2017) . Figure 1 , the impact of the reform on pensionable age is substantial: being born one year after March 1950 implies a one-year delay in SPA. The SPA postponement exceeds 36 months for cohorts born after March 1953. This implies that pension eligibility ages differ markedly for women born just a few years apart (right panel), resulting in large differences in the probability of being below SPA at any given point. For example, a woman aged 60 in 2009 is above her SPA, while a woman aged 60 in 2012 is two years below her SPA. The Institute for Fiscal Studies estimates that a one-year SPApostponement led to an annual loss of between £14,008 and £5,587 (depending on eligibility status for the second tier) for a single individual at the age of 60, which corresponds to 4% of women's median State pension wealth. Although the policy increased female employment rates by 10% (Cribb and Emmerson, 2017; Cribb et al., 2016) , the decrease in benefits-income is not fully compensated by the additional flow of private income. As a result, the reform led to a monthly reduction in net individual income of £200 and an increase of 6 percentage points in absolute poverty rate (Cribb and Emmerson, 2017; Cribb et al., 2016) .
As shown in

Figure 1
There has been considerable debate on the impact of the reform on older women, particularly those characterised by discontinuous careers, high risk of poverty in older age and significant caring commitments (Foster, 2017; Ginn and MacIntyre, 2012) . Anecdotal evidence suggests that awareness of the reform was limited among some women, leading to mental distress and unmatched expectations due to the inability to retire (Altmann, 2011; Breslin and James, 2016; Goodley, 2016) , with particular relevance to the post-1953 cohorts (Jones, 2016) . Indeed, although the reform was first legislated in 1995, recent evidence shows that women were not aware of the changes. In a 2012 survey, 60% of women close to retirement age reported an SPA that was lower than their legal SPA (MacLeod et al., 2012) . Similar findings come from an earlier analysis by Crawford and Tetlow (2010) . Holman et al. (2018) suggest that awareness of pension legislation is worse for less skilled workers, raising concerns about heterogeneous impacts disfavouring these groups. However, there is as yet no empirical evidence on the health effects of the reform. This paper addresses this gap by examining the impact of the reform on the physical and mental health of women.
METHODS
DATA, SAMPLE SELECTION AND DESCRIPTIVE EVIDENCE
We use data from the first six Waves (2009) (2010) (2011) (2012) (2013) (2014) (2015) of Understanding Society, an annual 1 survey interviewing household members aged 16+ in Britain, on health, work, education, income, family and social life subjects. Technical details of the survey are available in Lynn (2009) and Knies (2016) ). We exploit information on year-and-month of birth and date-of-interview, to determine whether an individual lies above or below her SPA when interviewed, and the extent of SPA postponement in months with respect to the pre-reform threshold of age 60. 2 Based on self-reports of employment status, we use binary indicators for being "paid worker", "unemployed", "retired", "looking after family or home" or "longterm sick/disabled". We also incorporate information on living arrangements classifying respondents as "single" (or never married), "living in couple", and "widowed/divorced/separated". Additional characteristics include the year at which respondents left their last job, number of children, and educational attainment (A-level or higher, GCSE level or no education). Through the simplified hierarchical National Statistics Socio-economic Classification (NS-SEC) we categorise respondents into higher managerial/administrative/professional, intermediate (including small employers and ownaccount workers), and routine/manual. 3
As measure of health, we use three widely validated measures of mental and physical health, whose details are included in Appendix 8.1. The General Health Questionnaire index (GHQ-12) measures psychological distress, evaluated through 12 items, each scored from zero to three using a Likert scale. The items evaluate how often respondents experienced loss-of-concentration, loss-of-sleep, feeling of playing useful roles, incapability of making decisions, feeling of being under strain, ability to overcome difficulties, enjoyment for day-to-day activities, inability to face-up problems, feeling unhappy/depressed, loss of confidence, feeling of worthlessness, general happiness. The overall sum constitutes the final index (ranging between 0 and 36), with higher values signalling worse health (Goldberg et al., 1997; Goldberg and Williams, 1988) . 4 The Short Form-12 (SF-12, version 2) is a generic health-related quality of life instrument which comprises 12 items from eight health concepts (Ware, 2002) . Four concepts, namely, physical functioning, role limitations due to physical health issues, role limitations due to emotional problems, and mental health (psychological distress and psychological wellbeing) are assessed using two items each; the remaining four concepts, bodily pain, general health, vitality (energy/fatigue) and social functioning, are measured through one item each. The items are 1 Longitudinal respondents are interviewed around the same time each year 2 SPA eligibility is based on whether individuals are born before the sixth day of each month. For women born between 6 th April 1950 and 6 th April 1953, SPA increases by two months for those born after the sixth day of each month. For women born between 6 th April and 5 th December 1953, SPA increase by three months for those born after the sixth day of each month. In our data, we have information on month and year of birth, but we have no information on day of birth. Therefore, our definition of SPA eligibility assumes that respondents are subject to the pension rules as if they were born from the 6 th day of the month or later (as in, e.g., Cribb et al. (2016) ). Although this leads to some misclassification of SPA eligibility, misclassification is relatively small: we estimate that if dates of birth are uniformly distributed within each month, we would misclassify about 1.2% of women above SPA as being below SPA at time of interview. 3 The NS-SEC coding is based on a cross-reference between individuals' current or last occupational category (based on the Standard Occupational Classification, SOC2000), firm size, and employment status (employer, self-employed or employee). 4 The dataset also provides an alternative compact version of the GHQ index where each item is first dichotomised (assigning value 1 if the original score is two or three) and then summed so that the index ranges from 0 to 12. Following the recent literature, we adopt the Likert version as the two have been shown to be basically equivalent (Dustmann and Fasani, 2016) . Indeed, our results are confirmed when using the compact GHQ index (available upon request). evaluated with either 1-3 or 1-5 Likert scales, and then aggregated into a physical (PCS) and a mental (MCS) component scores, each ranging from 0 to 100 (with a mean of 50), to measure physical (PCS) and mental (MCS) functioning. Higher values signal better health. MCS and PCS are generic measures of physical and mental health, and do not focus on a particular condition or disease. Both the GHQ and the SF-12 are widely used in the economics and epidemiologic literature as measures of health (Bünnings et al., 2017; Clark, 2003; Dustmann and Fasani, 2016; Marcus, 2013; Mitra and Jones, 2017; Schmitz, 2011) .
Due to the gradual implementation of the pension reform, we observe women of the same ageinterviewed in different years-who are subject to different pension rules. In particular, at ages 60 to 64 years, we observe both respondents with an SPA higher than 60, and respondents with an SPA of 60. 5 We therefore select women aged 60 to 64 as our main sample. We drop respondents who never worked, as they would not be directly affected by an extension of the State Pension Age, as well as women with only proxy interviews, or entries with missing information on any variable of interest. Our final sample comprised 8,407 observations in 3,452 women.
Descriptive evidence
The first column of Table 1 summarises descriptive statistics for the whole sample. The average age is 62.5, 70% have a partner, and almost 80% have at least a GCSE qualification. The majority are either retired or in paid work. Around 40% fall into the manual-routine category, mostly consisting of women in personal service occupations, sales and customer services, process/plant/machine operatives, and women in elementary occupations. Around 30% of women belong to the intermediate class, which comprises women in administrative and secretarial positions. The remaining 30% of women are in higher occupations, which include managers and senior officials, health, teaching and science professionals. Table 1 In column 2, we split the sample according to whether women were observed above-or below-SPA, which depends on both birth and interview date. 6 There are significant differences between those above and those below the State pension age across several demographics including age, occupational status income and health. In particular, the population below-SPA exhibits higher employment, unemployment and sick/home-carers rates, as well as significantly worse MCS and GHQ scores. This pattern is further illustrated in Figure 2 , which plots the rates of employment outcomes for women aged 60, 61 and 62-64 years by quarter from 2009 to 2014. The combination of age and interview year implies that at different times individuals may be below or above their State pension age. We restrict the time interval to the years 2009q1-2014q1 in order to compare trends for a control group who was always above-SPA when interviewed (62-64), with two treatment groups whose SPA-status changes over the study period, that is, women aged 60 and 61: the dashed lines highlight the period in which they came to be below-SPA as a result of the reform. Figure 2 highlights labour-market trends that are in line with recent literature: first, the prevalence of retirement increases with age; second, visual inspection suggests that retirement rates decrease for 60-year olds first affected by the reform in 2010, and for 61-year olds affected by the reform in 2011, while trends for those unaffected by the reform (62-63 years) remain relatively stable. In addition, the rate of women reporting being sick, disabled or caring for family/home increases for cohorts 7 affected by the reform, in line with prior evidence (see also Cribb et al. (2016) and Staubli and Zweimüller (2013) ).
Figure 2
Figure 3 explores trends in the main health outcomes of interest. The GHQ depression score (column a) for 60-61-year olds, affected by the reform since 2010, increases once they fall below their SPA, and their health appears to diverge from that for 62-64-year-olds. Similarly, the MCS score (column b) exhibits a worsening trend for those aged 60 (after April 2010) and 61 years (after April 2012), while there is no increasing trend for the older group. Column (c) shows no visible effect for the physical health (PCS) score. These trends, however, could reflect cohort effects or other omitted variables. Therefore, we now turn to our econometric specification which attempts to isolate the impact of the SPA reform on the health of older adults in England.
Figure 3
ECONOMETRIC SPECIFICATION
Our identification strategy exploits variation in exposure to the reform by birth and interview dates. This approach has been applied by recent papers to examine the impact of SPA increases on employment and earnings in Austria and the UK (Cribb and Emmerson, 2017; Cribb et al., 2016; Staubli and Zweimüller, 2013) . We examine the impact of raising the SPA on the health of women in the UK using a differencein-differences approach that exploits the fact that individuals of similar age faced different SPA as a result of the reform: some women were interviewed when they were still ineligible for the State pension (below SPA); while other women were interviewed after they became eligible (above SPA). More specifically, identification relies on a comparison of trends in health outcomes between age cohorts whose State Pension eligibility status changed due to the reform (the 60, 61 and 62-year-olds who became ineligible after 2010, 2012 and 2014, respectively) relative to health trends in older age cohorts whose eligibility status was unchanged (63-64-year-olds). To control for age and time trends, our analysis is based on a narrow age (60-64 years) and year (2009-2015) range, incorporating extensive controls for age and year in quarters.
We implement models through a series of reduced-form specifications shown in equations (3.1) and (3.2), estimated for three continuous dependent variables yict, namely, the GHQ, the MCS and PCS health indices, observed at time t for individual i born in month-year c. Equation (3.1.) is as follows:
where our main independent variable of interest is an indicator function for being below SPA, i.e., an interaction between the individual's age and the interview date (belowSPAict = I(ageict < SPAic), which captures whether individuals were eligible to claim a State Pension. Due to the gradual nature of the SPA-shift, women of the same age may end up with different SPA, depending on their interview date: in particular, age groups 60-62 are observed both below and above SPA, while 63-64 are above SPA in all years (Figure 1 , right panel). We incorporate fixed effects for age in quarters (γi) and interview year in quarters (ηt), as well as a linear control for month-of-birth (δc) to capture any cohort and interview date effects. Because age, year and birthdate are measured in different units (quarters of year for age and interview date, months-year for birthdate) their inclusion is non-collinear. Our models thus assume that age-effects are cohort-and time-constant; cohort effects are time-and age-constant; and time-effects are age-and cohort-constant (Cribb et al., 2016) . Our results are robust to alternative specifications for agetime-cohort effects (Section 4.2.2). Additional controls in the vector X include living arrangements and marital status, country fixed-effects, number of children, education, and socioeconomic classification. Our coefficient β, therefore, captures the impact of being below the SPA as a result of the reform, above and beyond the effect of age, year and cohort. Prior literature suggests that there is substantial heterogeneity in the health effects of retirement by SES (Holman et al., 2018; Mazzonna and Peracchi, 2017; van Solinge and Henkens, 2017) . We therefore estimate an additional specification by introducing an interaction term between the "policy-variable" and the NS-SEC occupational classification:
In all analyses, standard errors are clustered at the month-of-birth level (140 clusters) to account for the fact that treatment assignment varies by month of birth. However, findings are robust to standard errors being clustered at the individual level (Section 4.2.2). We opted for estimating a reduced-form equation instead of an instrumental variables (IV) specification, as done in previous studies (Bloemen et al., 2017) . IV estimation would in principle allow us to estimate the local average treatment effect (LATE) of "being in paid work" on health, exploiting the extension of work for those who experienced an increase in their SPA. However, although an increase in SPA has a strong positive employment effect, recent analyses for the UK suggest that the reform did not only increase employment but also increased the probability of reporting being in sickness or disability; the probability of reporting to be looking after family/home; as well as the probability of being in poverty and experiencing a reduction in income (Cribb and Emmerson, 2017; Cribb et al., 2016) . These findings suggest that instrumenting employment using the SPA would potentially violate the exclusion restriction as the reform affected health via mechanisms other than employment.
Evaluating the impact of different levels of SPA postponement
As discussed in Section 2, the extent of an increase in SPA widely differs for women born after March 1950. To test how the health impact of the reform differs with the extent of SPA postponement, we modify specification (3.1) as follows: 
where we introduce a set of dummies for having an increase in SPA of 0-6, 6-24, 24-36 or >36 months. In order to account for heterogeneity by SES, we adapt (3.2) into (3.4) as follows:
3.4) estimates the average change in health for a one-month increase in SPA. The model includes the same set of sociodemographic characteristics as previous specifications, with fixed effects for age, interview year (both in quarters), as well as a linear control for month-of-birth. It is worth noting that, in this setting, the SPA increase is non-linearly related to birthdate: the SPA is constant for women born before April 1950 or after September 1954 while it increases depending on month-of-birth for women born between March 1950 and September 1954, although the pace of the increase has four discontinuities, due to subsequent reforms (Figure 1 , left panel). 7
RESULTS
We start by documenting the effect of postponing SPA on employment (being in paid work / sick or disabled / home-carer / unemployed) and personal income. We estimate Linear Probability Models for employment outcomes following our main specifications (3.1) and (3.2). 8 We use information on monthly individual income (sum of labour-, miscellaneous-, private benefit-, investment-, pension-and social benefit income, net of taxes on earnings and national insurance contributions) adjusted in real terms with the Consumer Prices Index including owner occupiers' housing costs (reference prices: July 2015). To reduce the impact of outliers, we drop the tails of the distribution at the 1 st and 99 th percentile.
The empirical design and the definition of the dependent variables are comparable to recent studies on the UK reform based on a different dataset (Cribb and Emmerson, 2017; Cribb et al., 2016) .
The results summarised in Table 2 closely confirm previous findings. Full results are presented in the Appendix (Table 10) . Coefficients in column i show that the SPA reform is estimated to have increased employment rates by 11% in the overall sample; by 5.7% and 2.9% the probability of reporting to be sick/disabled or looking after family/home; and by 2.2% the probability of reporting unemployment. In our sample, 41% of women reported being in employment, 2.8% in sickness, 3.2% in caring for family/home, and 1% in unemployment, suggesting that our effects are substantial. The last row of Table  2 shows that being below the SPA as a result of the reform leads to a reduction of £220 in monthly individual income, generated by a decrease in pension income which is not compensated by earnings from increased labour supply. In columns ii to iv we report the results from specification (3.2). Column v highlights that the income reduction, as well as the probability of alternative pathways to retirement (through sickness, home/family-caring and unemployment) are larger for women in routine-class occupations than for women in managerial occupations. Overall, these results suggest that the reform represents a major shock to the employment and income of women whose SPA was postponed. 7 Dropping the linear control for month-of-birth does not influence our findings (see Section 4.2.2). 8 Across the paper, results from the Linear Probability Model estimation are matched closely by those from probit models (e.g., the marginal probit coefficient for being below SPA indicates an increase by 10.9 points in the probability of being in paid work, compared to the coefficient of 11.2 we get from LPM estimation in Table 2 ). Given that the binary variable for being below SPA is an interaction between age and interview date, we compute the average marginal probit effect following the methodology suggested by Puhani (2012) (eq.10) and implemented by Cribb et al. (2016) (p. 86) , to avoid the miscalculation of treatment effect in nonlinear models: we first compute the difference in the predicted probability of the selected outcome if above and below the SPA for each individual, and then average across all observations. Table 3 reports the results for specifications (3.1) and (3.2), estimated through OLS for each of the healthindexes examined. Columns 1-3 indicate that being below the SPA as a result of the reform leads to a significant increase in GHQ depression scores and a decline in the SF-12 mental well-being score, both indicating worsening of mental health. The GHQ score increases by 0.51 (elasticity of 4.7%, evaluated at the mean), while the MCS score drops by 0.88 (elasticity of -1.7%). The coefficient for the SF-12 index of physical health is also negative but not statistically significant. Table 3 Model (3.2) estimates heterogeneous effects by occupational classification. Columns 4-6 show that the negative effects of the SPA reform on health is significantly stronger for women in lower occupational classifications. For women in this category, being below SPA leads to a significant increase in GHQ depression scores and a decline in both mental and physical SF-12 scores. The magnitude of the effect is non-trivial: women from routine occupations below SPA as a result of the reform have 1.12 points higher in the GHQ scale (elasticity +10%), 1.48 points lower in the MCS scale (elasticity -3%), and 2.1 points lower in the PCS scale (elasticity -4.7%) than routine-class women above the SPA. By contrast, women from "intermediate" or "managerial" categories have a significant better mental and physical health than routine ones, and the change in SPA status does not significantly affect any of their health outcomes. Table 4 shows the impact of the extent of SPA-postponement on health (models (3.3) and (3.4)). Columns 7-9 report coefficients from a series of models that consider different levels of postponement of the SPA.
Results are in line with those of Table 3 : relative to those who were not affected by the reform, GHQ increases by 0.57 points for those with an increase of 6-24 months (elasticity 5%), 0.81 for those with an increase of 24-36 months (+7.3%), and 1.19 for those with an increase of 36 or more months (+10.7%), suggesting that a longer postponement of SPA leads to worse depression scores. Results are in the same direction for the SF-12 mental health, with longer extensions of SPA leading to larger reductions in the index of mental well-being. The largest effects are found for women with a postponement of three or more years (cohort 1953-1955 , with an average SPA increase of 55 months): a GHQ elasticity of +10.7%, and a MCS elasticity of -3.7%. As reported in columns 10-12, for routine-class women, increasing the SPA by one month significantly worsens the GHQ index by 0.034 points (elasticity of 0.3%), while MCS and PCS drop by 0.042 (0.08%) and 0.073 (0.16%), respectively. This implies that a delay of 15, 30 or 55 months leads to an increase in GHQ scores of 4.5%, 9% or 16.5%; a decline in MCS scores of 1.2%, 2%, or 4.4%; and a decline in PCS scores of 2.4%, 4.8% or 8.8%. Again, the reform has no clear consistent impact on intermediate and managerial classes, with the effect being largely confined to women from routine occupations. Predicted means of each health outcome are presented in Figure 4 . The results suggest that the increase in SPA led to a divergence in health between occupational groups of women aged 60 to 64 years. Table 4 Figure 4
Depression and clinical significance
To evaluate the clinical significance of our results, we exploit the validated GHQ cut-offs signalling the presence of depressive disorders, corresponding to a 13+ score (cut-off 1) built on the 0-36 GHQ scale and to a 3+ score (cut-off 2) built on the 0-12 GHQ scale (see Appendix 8.1, (Goldberg et al. (1997) ; Kelly et al. (2008) )). We estimate Linear Probability Models using these dichotomous outcomes and show the results for our preferred specifications (3.2) and (3.4) in Table 5 .
Columns 13a and 13b highlight that the probability of having depressive disorders is statistically higher for routine-class women below-SPA, in the 12-valued GHQ (by 0.055 probability points, elasticity 24%) and the 36-valued GHQ (by 0.067 points, elasticity 24%). Columns 14a-14b show that a one-month increase in the SPA increases the probability of depression by 0.2 points for women from routine occupations, with an elasticity of 0.7%. The effect is much weaker and not significant for women in the intermediate and managerial categories.
Our results also indicated a substantial health decline of up to 2.3 MCS and 4 PCS points for routineclass women experiencing an increase in the State pension age. While there are no universally accepted thresholds for the SF-12, these changes are substantial when compared to recent studies focusing on women's mental-health. 9 A reduction of 2 MCS points is comparable to that reported for becoming unemployed (Marcus, 2013) , fearing losing a job (Bünnings et al., 2017) or experiencing financial strain (Maclean et al., 2015) . Table 5 4.1.2 Decomposing the health impact The nature of observed health effects can be further described by analysing the impact of the reform on each of the 24 items included in the GHQ and the SF-12 tools. To do so, we first recode each item into a 0/1 binary variable, where 1 represents a measure of poor health. For the GHQ (Table 8) this dichotomisation requires to assign the value 1 if the original score is two or three (Goldberg et al., 1997) . For the SF-12 (Table 9) , we define bad self-rated health as reporting being in fair or poor health; and being limited, as reporting a lot or some limitations (as opposed to no limitations). For other items on feelings or limitations, we discriminate between those answering all/most of the time, and those answering some/a-little/none of the time. Finally, we define being limited due to pain based on respondent's reports of pain interfering with normal work. We run Linear Probability models under our baseline specifications (3.1) and (3.2), which incorporates an interaction between pension eligibility and job category.
Results are summarised in Table 6 , where column (i) reports the average values of the dichotomous outcomes, to better appreciate the magnitude of the estimated effects; column (ii) reports the coefficients for the under-SPA indicator for the whole sample; and column (iii) reports the coefficients for the interaction term between the under-SPA indicator and the routine-class dummy. Our results suggest that the negative health effect of SPA postponement is consistent across many of the GHQ outcomes, as well as across the components of the SF-12, for women from routine-manual occupations. In particular, we report a higher probability of emotional distress (e.g., feeling downhearted, useless, worthless or unhappy, losing self-confidence and pleasure from day-to-day activities, inability to overcome difficulties or making decisions), as well as higher probability of reduced energy and worse self-rated health, all of which may hamper productivity (accomplishing less in work or activities due to physical or emotional problems or pain). We find no statistically significant impact of the reform on any outcome for intermediate and managerial categories (results are available upon request). 
Sample selection
Our sample selection includes all the age groups for which we observe both women with an SPA higher than 60, and women with a SPA of exactly 60. However, pension eligibility status changed only for women aged 60-62: the 63-64 year olds were always above-SPA and eligible to a pension. When running models with a restricted sample of 5,054 respondents aged 60-62 (Appendix Table 11 ), we find similar results as for our full sample. Although standard errors increase as a result of the reduced sample size, the magnitude of the coefficients is nearly identical to that for our full sample. Moreover, we originally excluded women aged 59 and 65 from the analysis (only 6% of the former are unaffected by the reform, while only 1% of the latter are affected). In analysis incorporating these age groups, we find nearly identical results as those presented for our original sample (results available upon request). Table 11 Our sample excludes individuals who never worked in their life. However, a potential concern is that the reform affected women who were at some point involved in paid work, but stopped working several years ago. For example, women who have been inactive for a long time might have built smaller pensions over the lifecycle, and might therefore be more likely to be affected by an extension of the SPA. By contrast, those who left the labour marker earlier might comprise women from a higher socioeconomic status, which may be less affected by the pension reform. Our original sample includes 431 women (951 observations) who stopped working at least ten years before the Survey started, i.e., before 1999 (77% are retired, 13% are home-carers, 10% are sick/disabled), with 50% of them being born on or before 1950. Dropping these observations does not alter our main findings, as shown in Appendix Table 12 for our preferred specifications (3.2) and (3.4). Table 12 Demographic characteristics of a respondent's partner could influence the health impact of being ineligible to collect the State Pension, e.g., having a retired partner may reduce the negative health effects of SPA postponement. We therefore estimated our models on a sample of women married or inpartnership for which partner's age is available (5867 observations), including a second order polynomial for their partner's age, and a set of dummies for partner being younger than 60, between 60 and 64, 65 and 69, or above 70. Estimates from these models are very similar to those in our original specification (results available upon request).
Econometric specification
Our sample includes repeated observations for some individuals. To address this potential issue, we run our models clustering standard errors at the individual level rather than at month-of-birth level. Results are shown in Appendix Table 13 for our preferred specifications (3.2)-(3.4), and largely support our main findings, both in magnitude and in significance of the coefficients. Results hold both for the SPA-status (columns 31-33), and for the SPA-shift (columns 34-36). Table 13 We also test the sensitivity of our results to alternative specifications for age-, year-and cohort-effects. We first run our models with a second-order polynomial for age in quarters and interview year in quarters, together with a linear control for year-and-month of birth, which fully confirms our results (available upon request); second, we include a second-order polynomial for age in quarters, fixed effects for interview year in quarters, and fixed effects for birth-year. Results (shown in Appendix Table 14 ) are very close to those in our original specification. We also drop the linear control for month-of-birth from our main models, to check the impact of potential collinearity with SPA-shift. Again, results are nearly identical to those in our original specification (results available upon request). 
DISCUSSION AND CONCLUSIONS
Our results show that the increase in the State pension age had unanticipated, negative consequences for the mental health of older women in the UK. Women who could not claim a State Pension between 2009 and 2015, due to the reform, have worse mental health with respect to women of the same age whose pension eligibility was not affected by the reform. The detrimental impact on health increases with the extent of the SPA increase, and it is confined to women from lower routine and manual socioeconomic classifications, who report worse physical and mental health as a result of the reform. These negative effects are consistent across multiple sub-components of the physical and mental health scales examined, and they are robust to several alternative empirical specifications. The magnitude of these effects is substantial and clinically relevant, and they are in line with studies evaluating similar reforms in the Netherlands (De Grip et al., 2012) and Italy (Ardito et al., 2016) .
Increasing the State pension age is a critical policy to improve the sustainability of pension systems. The OECD estimates that the average retirement age will rise by 1.5 years in the next decade as a result of current reforms, which is expected to accrue major potential savings (OECD, 2017a). Yet, our findings suggest that the negative health consequences of pension reforms have been overlooked and should be considered in evaluating the merit and cost-effectiveness of these policies as strategies to increase pension system sustainability. Recent estimates suggest that the social and economic costs of mental illness should not be underestimated. In England, the costs of mental illness have been estimated at 105 Million Pounds a year (Centre for Mental Health, 2010). Mental illness impacts directly on health care costs and disability insurance payments, as well as indirectly, e.g., by imposing a burden on care givers and family members. Mental illness has also important implications for labour market productivity: those affected are less likely to engage in work, have higher unemployment rates and lower productivity than healthy workers (Bubonya et al., 2017) . As a result, mental illness constitutes a major burden for public budgets, estimated at 3-4% of GDP in OECD countries (Arends et al., 2014; OECD/EU, 2016; WHO, 2013) . Mental disorders, and particularly depression, are also a leading cause of disability worldwide and are associated with the onset of other physical health conditions such as cancer, CVD, and diabetes, which may exacerbate their impact on productivity and the economy (Prince et al., 2007) .
The increase in SPA for women in the UK may have negatively affected their mental health through multiple mechanisms, some of which we were able to explore in our data. First, the reform led to a significant negative individual income effect, which may translate into negative mental health consequences, e.g., by reducing the ability to afford basic goods or increasing the likelihood of individual and household indebtedness (Keese and Schmitz, 2014) . Women in the UK may be particularly vulnerable to psychological distress arising from reduced financial wellbeing as they face higher levels of poverty and have weaker labour market attachment than women in most other OECD countries (Cribb et al., 2016; Foster, 2017) . Second, the fact that the negative impact of an increase in SPA on physical and mental health is confined to women in manual-routine social classes suggests that longer exposure to lower quality jobs may potentially lead to worse physical and mental health outcomes. Evidence suggests that working longer in low-quality occupations is associated with health-capital degradation and contributes to lower productivity and health (Barnay, 2016; Paccagnella, 2016; Ravesteijn et al., 2013 ) (Bildt and Michélsen, 2002; Chandola and Zhang, 2017; Fischer and Sousa-Poza, 2009 ). Evidence also suggests that rates of reemployment are relatively low for older workers due to their higher skill specificity acquired with work experience and the risk of age-discrimination (OECD, 2017c), especially for routine and manual occupations which are most affected by computerisation and offshoring (Autor and Dorn, 2009) . Furthermore, recent studies suggest that women with pre-existing health problems or caring commitments are particularly vulnerable to adverse impacts of an extension in SPA (Price et al., 2016) .
A third possible explanation of our findings relies on the particular way information about State pension age changes was communicated to women affected by the reform (John Cridland Independent Review, 2017; Thurley and Keen, 2017) . Some evidence from the UK suggests that many women close to retirement were unware that they were required to work longer before being able to claim pension benefits (Clery et al., 2009; MacLeod et al., 2012) , and particularly women in poor health or from lower socioeconomic status (Holman et al., 2018) . A change in the State pension age during the last years of employment may disrupt plans and generate anxiety and depression. Accordingly, evidence from the Netherlands, where pension reforms took many employees by surprise, suggest that poor adjustment to the reform lead to feelings of anger and worries about capability to survive in the job, particularly for workers in poor health, those in manual occupations and those with long working careers ( van Solinge and Henkens, 2017) . Poor adaptation to retirement ages can be particularly marked in the context of low reform awareness (De Grip et al., 2012; Falba et al., 2009) , and for workers from lower manual occupations with low financial literacy (Holman et al., 2018; Prast and van Soest, 2015) .
In conclusion, our results show that increasing State pension age, a common policy aimed to increasing the financial sustainability of pension systems, can lead to negative physical and mental health consequences for older workers, which outweigh some of the potential benefits from extended working lives. Women in manual and routine occupations do not only face a substantial loss of pension income, but they also face an increased risk of physical and mental illness as a result of increased State pension ages. There are two possible policy implications from this finding. First, the fact that the negative health effects of the reform are confined to women from manual and routine occupations raises potential questions about fairness, and whether eligibility rules should consider occupation as a potential criterion (Wester and Wolff, 2010) . Second, national policies that increase State pension age need to consider strategies to prevent negative health consequences for women in manual and routine occupations, for example, through inclusive labour market policies that facilitate a smooth transition to retirement (i.e., gradually reducing the working week), and by providing workers with sufficient time and information in advance to adjust to changes in State pension age. 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Column (iv) reports the test for the null-hypothesis of mean-equivalence between columns (ii) and (iii). P-values correspondence: *<0.10, **<0.05 ***<0.01. The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. The SPA postponement is a distance measured in months between the individual-specific SPA post-reform and the pre-reform threshold of 60 years old. The job classification follows the National Statistics SEC-3 taxonomy. The GHQ caseness 1 is a dichotomous variable referred to the Likert GHQ index (range: 0-36), taking value 1 for scores higher than 12; the GHQ caseness 2 is a dichotomous variable referred to the compact GHQ index (range: 0-12), taking value 1 for scores higher than 2 (Goldberg et al., 1997; Kelly et al., 2008) . Table 10 . 1 to 3 refer to model (3.1) . Columns 4-6 refer to model (3.2) , which accounts for heterogeneity by SES, defined according to the National Statistics SEC-3 taxonomy. The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. Sample selection: women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include fixed effects for age (in quarters), interview year (in quarters), and country and a linear control for . *<0.10, **<0.05 ***<0.01 (3.4) , which accounts for heterogeneity by SES, defined according to the National Statistics SEC-3 taxonomy. The SPA postponement is measured as a difference in months between the individual-specific SPA post-reform and the prereform threshold of 60 years old. Sample selection: women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include fixed effects for age (in quarters), interview year (in quarters), and country and a linear control for year-and-month-of-birth. Standard errors are clustered by yearand-month-of-birth (140 clusters) . *<0.10, **<0.05 ***<0.01 GHQ caseness 1 (columns 13a and 14a) is a dichotomous variable referred to the Likert GHQ index (range: 0-36), taking value 1 for scores higher than 12; the GHQ caseness 2 (columns 13b and 14b) is a dichotomous variable referred to the compact GHQ index (range: 0-12), taking value 1 for scores higher than 2 (Goldberg et al., 1997; Kelly et al., 2008). Columns 13a-13b refer to model (3.2). Columns 14a-14b refer to model (3.4) . Both models account for heterogeneity by SES, defined according to the National Statistics SEC-3 taxonomy. P-values correspondence: *<0.10, **<0.05 ***<0.01. Standard errors (in italics) are clustered by year-and-month-of-birth (140 clusters) . The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. The SPA postponement is measured as a difference in months between the individual-specific SPA post-reform and the prereform threshold of 60 years old. Sample selection: 8,407 observations on women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include fixed effects for age (in quarters), interview year (in quarters), living arrangements and marital status (married, widowed/divorced/separated, single), country, number of children (none, one-two, three or more), education (low, mid or high degree) , and a linear control for year-and-month-ofbirth. Column (ii) reports the effect of being below SPA among the whole sample (model (3.1)); Column (iii) reports the effect of being below SPA for routine-class women (model (3.2)), i.e., the interaction term between the "below SPA" indicator and a dummy for routine category, defined according to the National Statistics SEC-3 taxonomy. The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. We find no statistically significant impact of the reform on any outcome for intermediate and managerial classes (results are available upon request). P-values correspondence: *<0.10, **<0.05 ***<0.01. Standard errors (in italics) are clustered by year-and -month-of-birth (140 clusters). Sample selection: 8,407 observations on women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include job classification (routine, intermediate, managerial) , fixed effects for age (in quarters), interview year (in quarters), living arrangements and marital status (married, widowed/divorced/separated, single), country, number of children (none, one-two, three or more), education (low, mid or high degree) , and a linear control for year-and-month-of-birth. Figure 1, effects of Pension Acts 1995 on women and men's SPA Note: authors calculations based on Pension Act 1995 8,407 women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include fixed effects for age (in quarters) , interview year (in quarters), living arrangements and marital status (married, widowed/divorced/separated, single) , country, number of children (none, onetwo, three or more), education (low, mid or high degree) , and a linear control for year-and-month-of-birth. 1 been able to concentrate on whatever you're doing? 0 Better than usual; 1 Same as usual; 2 Less than usual; 3 Much less than usual 2 lost much sleep over worry? 0 Not at all; 1 No more than usual; 2 Rather more than usual; 3 Much more than usual 3 felt that you were playing a useful part in things? 0 More so than usual; 1 Same as usual; 2 Less so than usual; 3 Much less than usual 4 felt capable of making decisions about things? 0 More so than usual; 1 Same as usual; 2 Less so than usual; 3 Much less than usual 5
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felt constantly under strain? 0 Not at all; 1 No more than usual; 2 Rather more than usual; 3 Much more than usual 6 felt you couldn't overcome your difficulties? 0 Not at all; 1 No more than usual; 2 Rather more than usual; 3 Much more than usual 7 been able to enjoy your normal day-to-day activities? 0 More so than usual; 1 Same as usual; 2 Less so than usual; 3 Much less than usual 8 been able to face up to problems? 0 More so than usual; 1 Same as usual; 2 Less so than usual; 3 Much less than usual 9 been feeling unhappy or depressed? 0 Not at all; 1 No more than usual; 2 Rather more than usual; 3 Much more than usual 10 been losing confidence in yourself? 0 Not at all; 1 No more than usual; 2 Rather more than usual; 3 Much more than usual 11 been thinking of yourself as a worthless person? 0 Not at all; 1 No more than usual; 2 Rather more than usual; 3 Much more than usual 12 been feeling reasonably happy, all things considered? 0 More so than usual; 1 Same as usual; 2 Less so than usual; 3 Much less than usual Note: data taken from Understanding Society questionnaires model (3.4) . The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. The SPA postponement is measured as a difference in months between the individual-specific SPA post-reform and the pre-reform threshold of 60 years old. The socio-economic classification follows the National Statistics SEC-3 taxonomy. P-values correspondence: *<0.10, **<0.05 ***<0.01. Standard errors (in italics) are clustered by year-and-month-of-birth (140 clusters) . Sample selection: women aged 60-62 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include fixed effects for age (in quarters), interview year (in quarters), living arrangements and marital status (married, widowed/divorced/separated, single) , country, number of children (none, onetwo, three or more), education (low, mid or high degree) , and a linear control for year-and-month-of-birth. Note: we report OLS estimates for the GHQ index (ranging from 0 -least distressed-to 36 -most distressed), MCS and PCS index (ranging from 0most distressedto 100least distressed). Columns 30 to 32 refer to model (3.2) . . The socio-economic classification follows the National Statistics SEC-3 taxonomy. The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. The SPA postponement is measured as a difference in months between the individual-specific SPA postreform and the pre-reform threshold of 60 years old. P-values correspondence: *<0.10, **<0.05 ***<0.01. Standard errors (in italics) are clustered by year-and-month-of-birth (140 clusters). Sample selection: 7,456 women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life before 1999, excluding proxy respondents. Additional controls include fixed effects for age (in quarters), interview year (in quarters), living arrangements and marital status (married, widowed/divorced/separated, single) , country, number of children (none, one-two, three or more), education (low, mid or high degree), and a linear control for year-and-month-ofbirth. 8,407 Note: we report OLS estimates for the GHQ index (ranging from 0 -least distressed-to 36 -most distressed), MCS and PCS index (ranging from 0most distressedto 100least distressed). Columns 36 to 38 refer to model (3.2) . . The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. The SPA postponement is measured as a difference in months between the individual-specific SPA post-reform and the pre-reform threshold of 60 years old. The socioeconomic classification follows the National Statistics SEC-3 taxonomy. P-values correspondence: *<0.10, **<0.05 ***<0.01. Standard errors (in italics) are clustered by individual (3,452 clusters). Sample selection: 8,407 observations on women aged 60-64 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include fixed effects for age (in quarters), interview year (in quarters), living arrangements and marital status (married, widowed/divorced/separated, single) , country, number of children (none, one-two, three or more), education (low, mid or high degree) , and a linear control for year-and-month-ofbirth. 8,407 Note: we report OLS estimates for the GHQ index (ranging from 0 -least distressed-to 36 -most distressed), MCS and PCS index (ranging from 0most distressedto 100least distressed). Columns 24 to 26 refer to model (3.2) . . The status of being above/below State Pension Age (SPA) is defined by comparing the individual SPA (based on month-year of birth) and the date of interview. The SPA postponement is a distance measured in months between the individual-specific SPA post-reform and the pre-reform threshold of 60 years old. The socioeconomic classification follows the National Statistics SEC-3 taxonomy. P-values correspondence: *<0.10, **<0.05 ***<0.01. Standard errors (in italics) are clustered by year-and-month-of-birth (140 clusters) . Sample selection: women aged 60-62 between 2009 and 2015, having been engaged in paid work in their life, excluding proxy respondents. Additional controls include a 2 nd order polynomial for age (in quarters), fixed effects for interview year (in quarters), birth-year, living arrangements and marital status (married, widowed/divorced/separated, single) , country, number of children (none, one-two, three or more), education (low, mid or high degree) .
